GIS 
. T6 chttc co's6 dt liéu trong GIS 
. CPU Structure and Functions 


XAy dung ké hoach mang tinh chién luc cho viéc str dung GIS 
XAy dung ké hoach mang tinh chién luc cho viéc str dung GIS 


NHUNG VAN DE cAN QUAN TAM TRONG TO cHUC 
THVUC HI EN HE THONG GIS 


T6 chtic hé thong thong tin dia ly 


TO chUrc hé thOng théng tin dia ly phai bat dau bang nhiém vu dat ra 
cUa hé thOng thong tin. TU dé xéc dinh dudc mUc dO doi hdi cUa cac loai 
théng tin can thiét nhu thong tin thu6c tinh ty 1é nao, phai c6é 6p thong 
tin nado, d6 chinh xdc cUa thong tin va th6ng tin thuGc tinh c6é dang nao. 
Sau khi xac dinh dudc nhu cau thong tin can tim xem thong tin nay cé 
dugc tl’ nguOn nao, cé thé lay dudc tr co sé di liéu quéc gia, co so dt 
li€u chuyén nganh mua trén thi truOng thong tin. Néu cdc ngu6én khai thac 
thong tin déu chua c6 hodc cé can xac dinh tiép sU dung bién phap nao 
dé thu nhan cdc théng tin con thiéu. Cé thé dudc cac cong ty cung cap 
thong tin hodc t6 chUc thu nhap hé thOng thong tin riéng cho s6 ludng dtr 
liéu can c6é nén t6 chUtc quan ly dui dang tap trung hay phan tan cho 
nhu cau va hoan canh khai thac thong tin. Khi dinh dang thong tin da r6 
mdi thiét ké phan cling va phan mém phi hop. Khong can cé tham s6 
manh hon nhu cau doi hdi cing khéng yéu hon dé khong thuc hién dudc 
nhiém vu can thuc hién. Néu co sé dt liéu dinh dang 1a phan tan thi 
phai thiét ké phan cttng dudi dang may tinh (intranet). Khi dt li€éu cho 
phép cac hé th6ng thong tin khac truy nhap dén can thiét ké cac c6ng 
extranet. TU dinh hinh co s6 df liéu, nhu cau quan ly va phan cUfng da 
duc xac dinh ti€ép tuc xac dinh cdc phan mém hé thOng, phan mém 
quan tri dtr liéu dia ly va thu6c tinh phan mém quan tri néu can, phan 
mém Ung dung. Déi khi cdc nha t6 chtfc HTTT xét lua chon m6t giai 
phap cong nghé hop ly. 


Cos0 dif liéu dia ly va co sO dif liéu thuéc tinh 


Phan mém da giGi thiéu co sé dt li€u cUa hé thOng thong tin dia ly cé 
hai thanh phan: co sG dt liéu dia ly va co s6 dt liéu thudc tinh. Vé ly 
thuyét c6 thé t6 chUtc quan ly ca 2 loai dt liéu cé cing mOt co so dt 
liéu va do cing mét hé quan tri df liéu. Ltic nay cac dtr liéu théng tin 
duc coi nhu cac l6p riéng biét gan lién vGi cdc dOi tudng dia ly. Trong 
thuc té van dé trd nén phuc tap khi s6 luong d&f liéu qua 16n, van dé 
tim théng tin va truy cap théng tin dugc gidi quyét. Vi vay ngudi ta tO 
chtfc quan ly cdc dU liéu nay trong hai co sé dU liéu riéng biét vGi hai hé 
quan tri riéng biét. 


Co sé dt liéu thu6c tinh duc luu tr tuong tu nhu cac loai co sé dt 
liéu thé khac: ngan hang, luat phap, hanh chinh, v..v.. cdc dU liéu duc 
luu trir dui dang cac c6t goi la truOng (field) va cdc hang goi 1a tam tin 
(record). Van dé sé khéng ban luan gi nhiéu néu cé mOt ban. Thu té 
bUc tranh quan hé gitfa cdc dt liéu da lam phai c6 t6 chic quan ly 6 
nhiéu ban khac nhau va phai tim dudc mOt s6 trudng m6 ta dudc moi 
quan hé gitfa cdc ban. Can cUf vao céc mOi quan hé nay dé giai quyét 
viéc tim dt liéu va cap nhat dt? li€u. Dang t6 chic co sO di li€u nhu 
vay dugc goi 14 co sO dif liéu quan hé. Hién nay quan tri co sO thu’Ong 
gap déu 6 dang co's6 dt li€éu quan hé nhu DBase, INFOMI, SQL Serve, 
ORACLE..v..v. Su khac nhau gitfa cdc hé quan tri di liéu 1a dt liéu 
(format) va ng6n ng hoi dap dé tim dif liéu va cap nhat dt liéu. 


Co so dt liéu dia ly (chU yéu 1a ban d6) khong thé Iu trff va quan ly 
theo nguyén tac cac loai co sé dif li€u thong thuOng ndi trén. Cac dt liéu 
ban d6 dudc cau tao bdi cdc thanh phan 1a toa d6 cac diém, day toa d6 
cac diém n6i gilta 2 diém (duOng) va day cing n6i lién tiép trong mot 
nhém diém (mién). Nhu vay btic tranh dt liéu 6 day khac so véi dtr liéu 
thong thuOng. Vi ching ta cé cdc déi tugng dia ly khac nhau nén cdc 
diém, duOng nét cUa tling loai di tung dia ly sé dudc quan ly riéng 
trong tUing I6p thong tin. Trong thong tin nay cé mOt I6p théng tin co ban 
nhat 1a 16p vé hé quy chiéu (lui toa d6) dé thé hién cdc 16p thong tin 
theo yéu cau. Hé quan tri co sé df liéu dia ly quen thudéc 14 ARC/INFO 
va MGE. M6i hé cing cé dinh dang df liéu khac nhau, xdc dinh hinh hoc 
khac nhau, xdc dinh quan hé hinh hoc khac nhau va thu tUc tim - cap nhat 
khac nhau. 


Quan tri df liéu va khai thac d@ liéu 


Hai hé co s6 dtr liéu thudc tinh va dia ly noi trén da dudc giai quyét kha 
chon lOc trong viéc quan tri tung co s6 dif liéu. Cong viéc quan tri dt 
liéu bao g6m nhiéu céng viéc nhu: 


Dua thong tin vao co sé dt liéu 

Tim nhanh chong cac df liéu can thiét 

TO chtfc cap nhat dt liéu mdi g6m viéc xod bo cac dt liéu khong 
can b6 sung cac dtr li€u mGi va hiéu chinh cdc dt liéu dang cé (hay 
luu y rang viéc kho khan tiép tuc cap nhat 1a do m6i quan hé phttc 
tap giUfa cdc dU li€u). 

Phan chia cdc nhém thong tin theo phan cap bao mat théng tin: 


Dam bao an toan thong tin trong co sO dt liéu (khong mat thong tin 
ngay truOng hop hong hoc toan hé théng). 

Danh gid hién trang cua di liéu 

Xuat thong tin theo nhu cau cla ngudi sU dung. 


Trong hé thOng thong tin dia ly, van dé quan tri dtr liéu c6 mét dac thi 
riéng. Do 1a van dé khai thac lién két gilfa cdc co sG dia ly va co sé dt 
li€u thuc tinh. Van dé dat ra 1a tim m6i quan hé gilfa d6i tuong dia ly 
trong co sO dt liéu dia ly v6i thu6c tinh cUa né trong co s6 df liéu thudc 
tinh va nguQc lai. Ly thuyét thong tin hién dai da giai quyét tron ven 
viéc quyét dinh quan hé nay. Cach giai quyét c6 thé di theo hung nhiing 
dt liéu cua co s6 di liéu nay vao méi truOng cUa co sO dt liéu kia hoac 
co thé tim mt méi truOng trung gian dé thé hién loai dt kién. 


Khai thac dt kién 14 nhu cau dat ra c6 tam quan trong dac biét dé gitip 
dp dung moi diéu kién thuan lgi ti€p can v6i dt liéu trong pham vi 
dugc phép khai thac du@c thé hién dugc caéc dang sau: 


Tim cdc nhém dtr liéu dé cung cap cho cac co sO dt liéu khac thong 
qua dac tinh hoac cac thiét bi ngan hang. 

Phan tich tong hgp thong tin dé tra 106i m6t s6 cau hdi mang tinh 
quan ly. 


e Thuc hién cdc bai tinh Ung dung cho nhiéu muc dich khaéc nhau nhu 
quan ly san xuat kinh doanh, quan ly xa h6i, nghién ctu khoa hoc, 
giao dUc dao tao, nang cao dan tri. 

e Hién thi dtr liéu G cdc dang khac nhau nhu ban d6, biéu d6, d6 thi, 
ban s6, ban phuc vu cac nhu cau kinh té -xa hdi 


Dinh chuén hé thong va hé théng m6 


Hé thOng thong tin cang phat huy tac dung rOng rai néu hé th6ng nay 
dugc dinh. Diéu kién nay gitip cho théng tin duU@c trao d6i r6ng rai hon, 
ngudi sUr dung thong hon, hé thOng cap nhat thong tin da dang hon, hiéu 
qua 1a tranh dugc lang phi trong phat trién. Mu6n vay cac nganh can 
thong nhat m6t chudn chung mang tinh Qu6c gia dinh chudn cé thé hiéu 
m0t cach don gian 1a mQi hé thOng thong tin déu co thé hién thi cua 
nhau. Van dé chuan hoa thong tin dang 14 ndi dung chU yéu trong giai 
doan cong nghé thong tin hién nay. Cong viéc chuan hoa théng tin bao 
gOm caéc nOi dung sau: 


¢ Chuan hoa mdi truOng tin hc trong mdi trudng hé thong, d6 hoa 
co sO dt liéu. 

¢ Chuan hod thong tin tiéng viét. 

e Chuan hoa dinh dang (FORMAT) thong tin 6 cac thé loai: cht- s6, 
vector, Multimedia, v.v. 

e Chuan hoa hé qui chiéu Qu6c gia. 

e Chudn hoa hé toa d6 va cao d6 nha nuGc. 

¢ Chuan hod hé th6ng dia danh va dia gidi hanh chinh cdc cap. 

e Chuan hoa viéc dinh nghia cdc d6i tuong dia ly, nOi dung ban d6 cac 
ky hiéu, cdc phan 16p thong tin dia ly. 

¢ Chuan hoa duOng chuyén dif liéu trén mang. 


Van dé chudn hoa cling can tranh xu huGng qua khich trong viéc cuGng 
bUc m6t sO san phdm phan cUng va phan mém nao do. 


Van dé chuan hoa sé dudc giai quyét nhe nhang hon khi con ngudi dua 
ra kha nhiéu hé thOng mé. Khai niém nay dugc thé hién G cac khia canh 


Sau: 


e MO vé phan cling 1a dam bao khong bi lac hau khi céng nghé phan 
cUng phat trién cé thé lién két vGi cdc phan cttng khac; 

e MO vé phan mém 1a viéc céng b6 ré cac giao dién 6 dau vao va dau 
ra cing kha nang két n6i vdi céc phan mém Umg dung khac; 

¢ M6 vé co sé dif li€u cé cac giao dién chung vGi céc co sé dt liéu 
khac. 

e Tinh mG cUa hé théng khong chi dé giai quyét viéc gidm nhe céng 
viéc chudn con tao kha nang dé dang m6 rOng hé thOng trong qua 
trinh cong nghé thong tin phat trién manh mé nhu hién nay. 


Hé th6éng théng tin dia ly va mang vi tinh - Internet 


Xay dung mOt hé thOng thong tin dia ly cho cdc co s6 dt liéu nho chi 
can mOt hodc m6t nhém may tinh ndi vGi nhau bang mang cuc bd. Van 
dé mang may tinh trong tr'uOng hgp nay khong dat ra nhiéu lam. Cau 
tric mang cé dang mOt may tinh déng vai tro may chU ni vGi mét s6 
may tinh dam nhan nhiém vu df liéu, m6t s6 may tinh thuc hién viéc 
Ung dung vao mOt sO may tinh hién thi thong tin. 


DOi vGi mt co s6 dé liéu 16n ngudi ta phai t6 chUtc céc co sG dir liéu 
phan tan thanh nhiéu co sé dt liéu nho n6i vi nhau bang mang dién 
rong. MOi co sO dif liéu nho t6 chUc nhu G trén cé gan thém mOt may 
tinh déng vai tro netserver citing vGi m6t bd li€u dudng dai g6m modem 
va router. Van dé can giai quyét la duOng truyén df liéu, an toan dtr 
liéu trén duOng truyén va bao mat dt liéu. 


Cac van dé chi phi t6 ch(fc hé thong GIS 


O cdc nu@c dang va kém phat trién, chi phi dau tu kha 16n dé t6 chic va 
duy tri hoat dOng cUa m6t hé thOng GIS 1a tré ngai rat quan trong trong 
qua trinh phat trién cong nghé GIS. Chi phi sé bao g6m: 


e Dau tu ban dau cho viéc lap dat trang thiét bi va phan mém trong 
d6 chi phi danh cho cai dat phan mém GIS gap 10 lan chi phi mua 
sam thiét bi. 

¢ Chi phi 16n dé chuan bi va hoan thién cdc ngu6n s6 liéu hién cd 
nham dap Ung vi tiéu chudn cUa hé th6ng GIS. Ti 16 dau tu’ cho s6 
li€u 14 100 lan so v6i 10 lan cUa phan mém, Nhu vay ti 1é dau tu 
chung sé 1a: 


Thiét bi GISPhan mém GISS6 liéu theo yéu cau 
(1 lan) (10 lan) (100 lan) 


Trong qua trinh hoat dOng con nay sinh cac chi phi ti€m an khac (Hidden 
costs) dé (i) mua sam vat tu dac chUng (ii) thay thé va nang cap kha 
nang thiét bi hay phan mém (iii) lap dat thiét bi ngoai vi dé luu tri? cé 
hiéu qua nhting khOi luOng sO liéu ngay cang I6n. 


Ngoai ra, hién nay vGi nhttng nhu cau str dung GIS ngay cang tang kéo 
theo su d6i mdi nhanh chong thiét bi va phan mém, ngu6n chi phi 16n dé 
tai dau tu, mG rOng va hién dai hod sé 14 m6t doi hi vdi bat ky hé 
thong GIS nao trong giai doan 3 dén 5 nam. 


Nhting hgp ph&n thiét yéu cho sy hoat d6ng thanh céng hé thong 
GIS 


Bén canh van dé thiét bi va phan mém, m6t hé thOng GIS chi hoat d6ng 
thanh cong khi nhting hop phan thiét yéu sau day dudc quan tam va dau 
tu dung mur, do 1a: 


e Nhan su va huan luyén 


MOt hé thong GIS hoat déng cé hiéu qua khi du@c diéu hanh bdi cac 
chuyén gia cé kinh nghiém va nhting ky thuat vién GIS thanh thao. Dé cé 
di ngi nhan su nay, mot ké hoach huan luyén g6m nhiéu giai doan va 
nhiéu trinh d6 khac nhau (trong nuGc va ngoai nuGc) can dugc soan thao 


va thuc hién chu dao, ké hoach nay bao g6m ca cdc dang huan luyén 
trong cong viéc (on - job trainning) 14 m6 hinh ph6 bién hién nay dé céd 
thé chuyén giao dudc céng nghé mt cach nhanh chong, c6é hiéu qua va 
tiét kiém. 


¢ Bao duGng thiét bi va hO tro hoat déng GIS 


La dang céng nghé mdi nén van dé bao duGng thiét bi GIS 1a yéu tO 
can thiét dé duy tri t6t hoat d6ng cUa hé théng. Nhting truc trac 6 phan 
cling (hardware) va phan mém (software) cting nhu 6 cac thiét bi ngoai 
vi, doi hdéi phai duc ngan ngUa va thay thé bdi ché dé bao duGng dinh 
ky do cdc chuyén gia c6é kinh nghiém thuc hién. Bén canh dé, can thiét 
lap duc mang luGi cc don vi hay céng ty tu van dé hé tro cac hoat 
dOng cUa hé th6ng GIS, bao g6m (y) tu van giai phap khi cé sy cé (ii) tu 
van viéc nang cap va thay thé hay md r6ng thiét bi, phan mém (iii) cung 
Ung kip thoi vat tu’ va thiét bi thay thé v.v... 


° SO liéu 


Trong hoat dOng GIS, s6 liéu 14 mOt trong nhting hop phan thiét yéu 
nhat va du@c xem 1a nguOn "nhién liéu" cUa hé théng. Do do, t6 chUtc thu 
thap s6 liéu hién cé va cung Ung sO liéu thuOng xuyén 1a n6i dung rat 
quan trong dé mét hé thong GIS c6 thé hoat dOng dudc. Hién nay, 0) 
li€u rat phan tan vi nhiéu ngu6n va nhiéu dang khac nhau, nén tién trinh 
tai hiéu chinh s6 li€u hién cé theo mt dinh dang (format) tiéu chudn dé 
cé thé str dung trong GIS 1a céng viéc bat budc cUa hé thOng GIS. 


e Tai chinh 


Day la yéu t6 mau chot cla viéc xay dung va duy tri hoat d6ng cla hé 
thong GIS. Tai chinh khéng nhtfng can thiét cho viéc dau tu ban dau va 
van hanh thiét bi - phan mém GIS, cac chuOng trinh huan luyén va chinh 
sach dai ngO d6i vdi luc lugng chuyén gia - ky thuat vién GIS citing doi 
hoi nhitng chi phi 16n. Do vay, mUc phat trién cUa hé thong GIS can can 
cl’ kha nang dap Ung cUa nguOn tai chinh, do nhiéu chi phi sé phat sinh 
theo cap sO nhan so vi dau tu ban dau vé thiét bi. Tuy vay, nguOn tai 
chinh ciing sé dugc thu lai tlr cdc hoat d6ng cd hiéu qua cUa hé thong 


GIS. Bén canh do, can tinh dén cdc Idi ich khong thé tinh bang tién do 
viéc Ung dung cong nghé GIS dem lai trong cac linh vUc nghién cut - 
quan ly» va quy hoach phat trién. 


e Su phdi hgp va cOng tac cUa nhting t6 chic cung cap s6 liéu va str 
dung két qua GIS 


MOt hé th6ng GIS chi hoat d6ng cé hiéu qua trong méi trudng cé su 
cOng tac cUa nhiéu t6 chic, co quan tlt cap trung uong dén dia phuong. 
Co thé rang "dau vao" (input) va "dau ra" (output) cua mOt hé thong GIS 
tuy thudc vao yéu td phoi hQp va cOng tac cUa cdc don vi cung cap s6 
li€u va st dung két qua chi vi nguOn s6 liéu day dU - phong phti va 
chinh xac, hé thong GIS mdi hoat d6ng c6é hiéu qua va cung cap cac két 
qua h(tu ich, cac két qua nay sé thuyét phUc ngudi sUf dung ti€p tc dat 
ra cdc yéu cau mi, tl dé kich thich va day manh hoat d6ng cla hé 
thong GIS. Chu trinh néi trén 1a quy luat tat yéu va 1a diéu kién can cé 
dé m6t cong nghé nhu GIS cé thé phat trién. 


TIEN TRINH TRIEN KHAI MOT HE THONG GIS 


Dé trién khai mOt hé thong GIS hoat d6ng cé hiéu qua, m6t tién trinh 
bao gOm 4 van dé sau day can duc xac dinh va giai quyét 


Van dé t6 chic 
Hé théng GIS sé dudc t6 chUc nhu thé nao tai dia phuong, bao g6m (i) 


quy m6 quan ly cUa hé thOng va (ii) m6 hinh sO liéu sé dudc st’ dung 
hay cung cap ttrhé thOng nay, 


Van dé ky thuat 


Can xac dinh r6 dugc (i) thiét bi va phan mém dudc cai dat, (ii) trinh d6 
va yéu cau ngudi str dung két qua GIS va (iii) t6 chttc h6 trd cdc hoat 


dOng GIS nhu thé nao. 


Van dé s6 liéu 


Co 3 khia canh can dudc quan tam, do 1a (i) kha nang thich Ung cla cac 
dang sO liéu di vdi hé thOng GIS, (ii) tiéu chudn vé chat lugng s6 liéu 
va (iii) t6 chttc quan ly s6 liéu. 


Van dé huaén luyén va nhan sy 


Can chuan bi (i) mOt chUOng trinh hudn luyén co ban va nang cao, (ii) t6 
chUc b6 may nhan s¥ va (iii) b6 tri con ngUOi thich hop. 


KE HOACH MANG TiNH CHIEN LUQC TRONG UNG 
DUNG CONG NGHE GIS 


Hién nay GIS da va dang duc st dung G cdc nuGc dang phat trién, va nd 
da mang lai nhting két qua kha quan. Tuy nhién dé co thé Ung dung va 
str dung cac trang thiét bi cua GIS, diéu quan trong truGc hét 1a can phai 
xay dung m6t ké hoach dau tu, st? dung, bao tri cling nhu Umng dung vao 
trong thuc té, tat ca céc ké hoach dé dudc xem nhu 1a ké hoach mang 
tinh chién luc cho sU phat trién. 


TruGc khi bat dau xay dung hodc dé xuat cdc chuOng trinh phat trién, 
can thiét phai c6 m6t giai doan tién kha thi cho mOt ké hoach mang tinh 
chién luoc. Ké hoach do nén cha cdc dac diém nhu sau: 


e Cac dé nghi cho viéc xay dung cdc chUOng trinh phy néu can 

¢ M6 ta cac hoat d6ng sap tdi 

e Sap xép cac cong viéc nao can thiét phai dugc xU ly bang may tinh 

e Xay dung cdc gia dinh can thiét dé chting minh cdc quyét dinh va 
loi nhuan cting nhu cdc do luOng vé mat ky thuat cUa cac t6 chUtc 
cO quan dugc yéu cau 


e Lap ké hoach va xay dung lich lam viéc cho cac hoat d6ng khac 
nhau. 

e Dé xuat cdc thanh vién can thiét cho viéc thuc hién chung trinh 

e X4y dung ké hoach dau tu va kinh phi cho chuOng trinh 

e Cn thiét phai t6 chic cdc khod hudn luyén GIS, cting vGi su tham 
gia va huGng dan cUa cac chuyén gia vé GIS 

¢ TO chttc lai co cau cUa cdc cO quan 

e Lap ké hoach sU dung kinh phi 

¢ TO chUtc ké hoach thuc hién cdc chuong trinh 


Cac ky thuat bao ham trong GIS dang dudc phat trién mOt cach nhanh 
chong va lién tuc. Tuy nhién ngudi st? dung GIS cé kha nang cai tién 
ciing nhu phat trién cdc Ung dung mdi cla no 6 bat ky thdi gian nao. Do 
d6, ké hoach phat trién mang tinh chién lu@c nén mang tinh linh dOng du 
dé cho phép viéc thuc hién duc hiéu qua vi cac diéu kién da néu 6 
trén. 


Viéc sap x€p cac trinh ty trong ké hoach da vao két qua cUa viéc phan 
tich Ioi nhuan, trong d6 viéc dau tu cho GIS du@c kiém chUing vGi viéc 
dau tu hién co citing nhu sap tdi 6 m6t vai don vi nao dé cUa t6 chUc. 
Thém vao dé, cdc t6 chUtc hay co quan phap nhan can thiét phai xem xét 
va phan tich nhiém vu chinh cua tUing don vi cua ho. 


1. Tram nghién ciru 

2. Chuong trinh thi diém 
3. Quyét dinh 

4. Céng bé cde 36 liéu 


5. Diéu hanh va bao tri 


6. Lanh vue nghién ctu mdi 


Hinh 10.1: M6t dién hinh cho sy khdi dau GIS ly tuéng (Ngu6n : Tor 
Bernhardsen, 1992) 


Do dé mét ké hoach mang tinh chién luc nén dé ra va lam sang tO cac 
van dé sau: 


e Cac cong viéc nao hay df li€u nao can thiét phai dude xU ly vGi 
GIS? 


NguOn s6 liéu hién cé, céc dUOng day th6ng tin, su phan tich cdc san 
pham va loi nhuan 1a co sé cho viéc hinh dung ra nhting gi can thiét 
phai dudc xu ly bang GIS. Cac hinh thutc dé bao g6m: 


e Cac cong viéc nao sé dudc thay bdi GIS? 
e Cac hd so hoac df liéu nao sé dudc thay thé bdi céc df li@u GIS? 


¢ Cac nguOn s6 liéu sap tdi sé 1a nhtmng gi, bao nhiéu? 


Viéc m6 ta cdc nguOn s6 liéu sé cé sap tdi phai lién quan dén cdc muc 
dich can thiét phai duc giai quyét. Viéc so sénh ngu6n sO liéu sé cé 
vGi nguOn sO liéu dang cé sé gitip chi ra cdc cong viéc nao can thiét giai 
quyét va céc cong viéc nao phai dudc thém vao ciing nhu cac céng viéc 
nao nén dudc kiém ching. 


DOi vGi cdc cO quan hay t6 chUtc chinh phu, viéc thay d6i toan b6 nguén 
sO liéu do nguyén nhan cUa viéc thay d6i c4ch quan ly thong thuOng v6i 
cach quan ly bang GIS, chting cé thé dugc xem nhu 1a sy thay d6i ttr 
hinh thc lién tuc dén hinh thtc song song. Céc tién trinh céng viéc dudc 
trinh bay qua hinh sau day: 


oot 


(a) (b) 


Hinh 10.2: Su thay d6i tién trinh thuc hién cac cong viéc tl lién tuc (a) 
dén song song (b) khi dua cac trang thiét bi GIS vao sU dung (Nguén: 
Tor Bernhardsen, 1992) 


e Khi nao sé bat dau thuc hién chuOng trinh str dung GIS? 


Nhin chung, su’ khdi dau cho viéc str dung va Ung dung GIS cang tré thi 
kinh phi cUa viéc thu thap va xU ly s6 liéu cfing nhu thdi gian sé cao va 
dai hon tru6c khi loi nhuan duc thu h6i. Tom lai, cdc yéu t6 anh 
huGng dén viéc quyét dinh khi nao thi bat dau viéc st dung va Ung 
dung GIS du@c trinh bay nhu sau: 


e Cac ky thuat cé lién quan thi hién h(fu nhung chiing ta khong biét 
bang cach nao dé khai thac né 

e Viéc tri hodn sé hoan lai viéc thu hOi loi nhuan va tU dé loi nhuan 
thu duc tl cdc chuOng trinh ft di 

¢ Tat ca cdc ky thuat ciing nhu tién b6 hién nay déu du@c dién tién 
lién tuc do d6 sé khong cé m6t thdi gian t6t nhat cho viéc khdi su 
(s15. 


Gia tich liy 


Lai tich liiy 


01234567 8 That gian 


Hinh 10.3: Viéc bat dau dua vao st’ dung cac trang thiét bi GIS s6m va 
tré. (NguOn : Tor Bernhardsen, 1992) 


(Néu bat dau s6m thi két qua ti s6 loi nhuan sé cao hon bat dau tré) 
e Muc d6 dau tu cho chuong trinh 1a bao nhiéu? 


Viéc chon la m6t quyét dinh dudc thu hién trong viéc dau tu thuong 
gap nhting trd ngai gilfa viéc dau tu cdc ky thudt mdi khi so sdnh gitta 
nhting chi phi thong thuOng va viéc dau tu cho cac trang thiét bi mac 
tién hon. Do dé, mOt sO huGng dan cho cdc mUc dé dau tu cé thé dude 
t6m tat nhu sau: 


e Cac suy nghi thi to 16n nhung khi bat dau can thiét phai than trong 

e Xay dung cdc dau tu’ 16n sau khi thuc hién cdc chung trinh tht? 
nghiém thi diém 

¢ Trong vic thay d6i tl’ céch quan ly va ting dung théng thudng bang 
cach quan ly GIS, viéc dau tu chinh nén tap trung vao céc phuong 
tién, trang thiét bi cho giai doan khGi dau, tu’ dé chuOng trinh sé 
mang lai nhiéu loi nhudn hon. 

e Cac s6 liéu thu thap dugc nén nhanh chong chuyén d6i sang cdc s6 
li€u s6 (digital form) 

e Cang nhiéu dé tai dudc thuc hién trén cing mt ving cang gia tang 
loi ich cing nhu loi nhuan cho ngudi su dung 


e Pham vi hoat d6ng cUa chuOng trinh hay GIS 1a bao nhiéu? 


Vé nguyén tac, mOt quyét dinh co ban dé thuc hién m6t chuong trinh 
trong mOt pham vi nao dé cUa GIS cé thé thu thap cdc s6 liéu s6 (digital) 
cho m6t pham vi rOng cUa cac ving hay cdc thong tin day dU cho mt s6 
vung nao dé cua m6t hoat d6ng 6 mtic dO chi ti€ét va né sé thay d6i rat 
nhanh. Do dé, dién tién cUa van dé kinh té d6i vdi ti s6 loi nhuan 1a m6t 
thong s6 quan trong nhat. Tom lai, mOt huGng dan cho mt pham vi 
hoat dOng cUa GIS c6 thé dudc tém lu@c nhu sau: 


e [t nhdt phai cé 1 dé tai bao trim cho m6t ving hoac mét khu vuc 
can thiét nao d6 phai dudc chuyén d6i truGéc khi loi nhuan dudc 
thu hdi. 

e Khi da chuyén sang GIS thi tat ca cdc s6 liéu xt ly theo cach tru6c 
day nén dudc chuyén toan b6 sang hinh thc cia GIS, tranh viéc sU 
dung hoac xU ly d6ng thdi s6 liéu theo céch xU ly thong thuOng va 
theo cach cUa GIS. 

e Viéc t6 chic b6 phan quan ly cho m6t pham vi hay cho m6t ving 
nao do nhat thiét phai du@c Uu tién chu trong, trong khi d6 cac t6 
chutc diéu hanh cla m6t chuOng trinh vé co ban it can thiét hon. 


e Su’sap xp t6 chic don vi co quan nhu thé nao? 


Hiéu qua cua viéc khai thac va khdm pha cdc ky thuat mGi trong mét don 
vi hay t6 chUtc thuOng thay d6i tuy vao cdc chudi cong viéc ma nod anh 
huGng dén toan b6é co cau t6 chUc. Vé thuc té, viéc thay d6i co cau t6 
chic cé thé gap nhiéu khé khan vi co cau t6 chic cu da dudc 6n dinh, 
do d6 sé gap khé khan khi xay dung m6t co cau t6 chic mGi. Viéc thay 
d6i co cau t6 chUc cling sé thay d6i cdc thanh vién va caéc nhan sy cé lién 
quan va viéc thay d6i cdc thanh vién luén dua dén mi lién hé gitta con 
ngudi, diéu dé chac sé dua dén nhting kho khan trong viéc diéu hanh 
citing nhu tién dodn nhting su viéc sé xay ra. 


Vé nguyén tac, cdc kho khan vé mat ky thuat cé thé dugc giai quyét 
theo chiéu thang tién bang viéc mua sam va cai dat thém cac trang thiét 
bi mdi, cting nhu céc phan mém m6i,.. mac dt no sé doi hdi nhiéu kinh 


phi, tuy nhién d0i vGi cdc chuOng trinh dudc lap ké hoach va diéu hanh 
tOt, chi phi d6 sé kh6ng dang ké. Trong khi d6, viéc thay thé cdc thanh 
vién trong ban diéu hanh thi lai khong theo chiéu thang tién va c6é thé 
phat sinh ra nhing khé khan va tr6 ngai khong theo y muOn. TU dé, viéc 
t6 chic sap x€p lai co cau t6 chtfc thuOng doi hdi sy cht y trong viéc 
quan ly m6t cach thuOng xuyén va lién tuc hon 1a viéc chti y vao cdc khé 
khan vé mat ky thuat.M6t chuOng trinh mang lai mOt két qua tdt 
thuOng du@c thuc hién bang cach quan ly chinh dién, ngudi ta thuong 
tim ra dugc nhting Ioi nhuan cUa cac ky thuat mGi trong khi lai chOng 
dOi viéc thay d6i co cau t6 chic m6t cdch manh mé. Do dé, viéc tham 
gia cUa cac chuyén gia la can thiét trong viéc thuc hién m6t chUOng trinh 
GIS, nhung ho lai it co kha nang dién dat m6t chi ti€t khong lién quan 
trong chuOng trinh. Thi du nhu cac chuyén gia vé may tinh thi thudng 
lu6n luén tuan thu cdc nguyén tac va ky luat trong cong viéc cUa ho, 
trong khi dé ho lai thiéu mt quan diém bao quat dudc doi hdi cé lién 
quan dén cdc khé khan vé mat t6 chttc. 


Nhém thure hién 


Quan ly Chuyén gia 
trung tam may tinh 


Nguoi st dung 


Hinh 10.4: Dé dat dugc thanh cong, mt ky thudt mdi phai du@c chap 
nhan 6 tat ca cdc cap trong mOt t6 chUtc (Ngu6n : Tor Bernhardsen, 1992) 


(a) (b) 


Hinh 10.5: Su thay d6i trong quan diém khi dua ra mOt ky thuat mdi 
trong mOt tO chtfc (NguOn : Tor Bernhardsen, 1992) 


Nhu da thao luan G trén, can thiét phai cé su tham gia cUla cdc chuyén 
gia vé GIS, néu khong tién trinh thuc hién cé thé sé bi dinh tré hoac 
cong viéc sé dudc thu hién theo cdc chiéu huGng khac khéng ding vGi 
muc dich da dé ra. Do d6 viéc thanh lap va duy tri cdc thanh vién chuyén 
gia nén dugc dat 6 vi tri Uu tién. Viéc quan ly nhan su cho m6t giai doan 
chuy€én giao céc ky thuat mdi nén bao g6m cdc yéu tO sau: 


Xac dinh cdc yéu t6 anh huGng dén nhan su 

Lap ké hoach cho viéc dao tao, hodc b6 sung kién thttc va sap x€p 
lai vi tri cac nhan su 

Nhan manh 16 cac cong viéc ho phai lam cfing nhu trach nhiém cua 
ho di vGi céng viéc dé 

Cac cong nhan hoadc ngu%i lam thué cfing dudc dua vao trong ké 
hoach 

XAac dinh ré ttmg vi tri cing nhu luOng bOng cho tUng thanh vién 
Lap ké hoach cho su xoay vong cac cong viéc 

Dién dat va trinh bay co cau t6 chtic phu: hop va don gian nhat, bao 
gdm: 


Cac thanh vién chinh thc trong ban quan ly 

Cac thanh vién kh6ng chinh thc dudc phép thay thé cdc thanh vién 
chinh thttc trong truOng hop can thiét 

Phan chia cu thé cdc cong viéc cho cdc thanh vién 

Nhan manh 16 mOi lién hé gitta ban diéu hanh va b6 phan thu 
hién, cing nhu giCfa va trong cac t6 chUc 


e Nén gilt lai nhting diéu thudn Idi cing nhu sUtc manh cUa t6 chUtc 

e ChUng nhan cac thanh vién cfing nhu cdc céng viéc cua ho m6t cach 
thich hop 

e Tao ra mOt méi truOng vdi céc cong viéc thU thach va doi hoi nhiéu 
sU tap trung ciing nhu suy nghi dé cai ti€n ky thuat cUla ho 


Do dé, cdc yéu tO vé mat t6 chUc quan trong nhat cd thé dudc tom ludc 
nhu sau: 


¢ Cac khé khan vé mat t6 chUc thuOng nhiéu hon cdc kh6 khan vé 
mat ky thuat 

e Viéc t6 chUc hay sap xép lai nén du@c xem xét ky luGng 

e Viéc gidi thiéu GIS anh huGng dén nhiing thay di trong chu trinh 
hién cé cUa sU trao d6i théng tin gitfa cdc don vi cling nhu trong don 
vi cua mt t6 chUtc 

e CAc chu trinh cUa cong viéc dugc thay d6i sé diéu khién viéc thay 
di tO chUtc 

e ft nhat 1a 1/4 thanh vién cUa m6t t6 chic c6 thé sé duc chuyén 
sang cac cong viéc khac 

e Vic hQp tac diéu hanh phai dugc lap ra m6t cach cu thé 

¢ Giai doan khGi dau cUa sy lap dat cdc trang thiét bi cho GIS c6é thé 
duc t6 chttc nhu la m6t dé an. Cac thay d6i cUa t6 chic nén dudc 
thr nghiém tru6c khi di dén viéc thay d6i toan b6 

e Viéc thay d6i co cau t6 chUc vé mat lau dai c6 thé duc thuc hién 
sau giai doan th nghiém cdc trang thiét bi mdi cUla GIS 


e Kinh phi va huGng sUf dung kinh phi nhu thé nao? 


MOt chuong trinh lap dat cdc hé th6ng cUa GIS nén co mt kinh phi ma 
no bao g6m ca sU phan b6 cac hoat d6ng trong khoang thOi gian cUa 
chuOng trinh va cho phép n6 phai dudc kiém chting. 


Cac co quan thudc vé chinh phU thuOng phai du@c quyét dinh nén dau 
tu kinh phi vao cac trang thiét bi mdi dUa vao ngu6n kinh phi hién cd 
hoac trich tu quy sU dung theo ti 16 cUa thi truOng. 


e HuGng t6 chtic thuc hién ciing nhu sap xp cac thanh vién va nhiém 
vU cUa ho trong chung trinh nhu thé nao? 


Vé mat thuc té, c4c chUOng trinh thiét lap hé thong GIS thudng dudc 
thuc hién duGi su gép y va quyét dinh cUa cac thanh vién trong chuong 
trinh. Vi thé, cdc yéu cau vé thanh phan cac thanh vién phai dudc xem 
xét mOt cach can than, va cac thanh vién khi du@c chi dinh phai san sang 
lam viéc m6t cach c6é hiéu qua cho chuong trinh 6 bat ky thoi gian hay 
diéu kién nao. Vé mat nguyén tac, diéu nay thuOng doi hdi cdc thanh 
vién phai dudc bao dam an tam vé cac mat tU dé ho sé dau tu hét thoi 
gian cho cong viéc ma ho phai dam trach d6i v6i chUOng trinh, tuong tu 
citing nén duGc ap dung cho cac ca nhan duQc thué dé phuc vu cho 
chuong trinh. 


MO6t t6 chtfc manh ciing nhu dugc hoat dOng d6c lap thi sé dé dang 
thanh cong d6i vGi bat ky viéc thiét lap cing nhu ting dung cUa GIS. 
MOt chuong trinh vé viéc thiét lap hé théng GIS kh6ng can thiét phai 
duoc lap m6t cach vinh vién, né cé thé dudc hoan tat va giai tan khi cdc 
trang thiét bi GIS di du@c dua vao hoat dOng. GIS, may vi tinh va cac 
chuyén vién thi thuOng dé dang tim kiém hon 1a phai dao tao lai cac nhan 
vién mdi. Tat ca cdc chUOng trinh nén can nhting ngudi hang hai, say sua 
vGi cong viéc ciing nhu nhting ngudi cé thé giai quyét dudc nhitng van 
dé ma chuong trinh dat ra. 


Viéc thué muGn ciing nhu hop dng cac chuyén gia tlr bén ngoai dé vao 
cung thuc hién m6t chuong trinh thi thuOng cé Idi hon trong chién ludc 
cUa chUOng trinh dé, ho khéng nhat thiét phai nam trong ban diéu hanh 
cing nhu ban t6 chUc, ma nén str dung ho nhu nhting ngudi c6 thé giai 
quyét nhting khoé khan va vuGng mac trong cc lanh vuUc cting nhu' cac 
bat hoa hon 1a nhCfng thanh vién cUa t6 chic. 


T6 chic co sO dt liéu trong GIS 

Chtc nang cUa hé thOng thong tin dia ly 1a dé cai thi€n kha nang ngudi 
sur dung dé danh gid dua dén su quyét dinh trong nghién cttu, qui hoach 
va quan ly. Dé sap xép cho mOt s6 hé théng théng tin, ngudi su dung 
can phai dudc cung cap dt liéu m6t céch day du va httu hiéu, diéu nay 
dat dudc bdi phuong phap cUa hé th6ng quan ly dtr liéu (DBMS). Mé6t 
DBMS co thé dugc dinh nghia nhu sau: M6t su lién két cdc dt liéu da 
lutu tr cling v6i nhau ma khéng gay m6t tré ngai hoac viéc lam du thua 
khong can thiét nham gitip ich cho chuong trinh dudc gia tang kha nang 
str dung lén gap b6i; di li€u dudc lu tr dé ching 1a chuOng trinh déc 
lap ma dir li€u dudc str dung m6t cach ph6 bién, va viéc diéu khién 
trong viéc thém df liéu mdi, hodc stra d6i va khdi phuc dt kién hién cé 
bén trong hé thong dif liéu. D& liéu duc két cau nhu thé dé cung cap 
mt nén tang cho viéc phat trién sau nay "(Martin, 1977) 


KHAI NIEM CO BAN VEHE CO SO pU LIEU 


Dé dé dang cho viéc giai thich cc khai niém truGc hét hé thong ban vé 
may bay bang may tinh. D¢r li€u lutu tr trong may tinh bao gom thong tin 
vé hanh khach, chuy€én bay, duOng ..v..v.. Moi thong tin vé m6i quan hé 
nay dudc biéu dién trong may thong qua viéc dat ch6 cUa khach hang. 
Vay lam thé nao dé biéu dién dudc dt liéu d6 va dé dam bao cho hanh 
khach di ding chuyén? 


e Du liéu néu trén duc luu trong may theo m6t qui dinh nao d6 va 
dugc goi la co sé dt li€u (CSDL, tiéng Anh 1a Database). 

e Phan chuong trinh dé cé thé xt ly, thay d6i df liéu nay 1a hé quan 
tri co sO d& li@u (HQTCSDL, Database Management System). 


Theo nghia nay HQTCSDL cé nhiém vu rat quan trong nhu 1a m6t b6 
dién dich (Interpreter) vGi ng6én ngtf bac cao nham gitip ngudi sr dung cé 
thé ding dudc hé thOng ma it nhiéu khong can quan tam dén thuat toan 
chi ti€t hoac biéu dién dt liéu trong may. 


CAC LOAI THONG TIN TRONG HE THONG THONG TIN 
DIA LY 


Nhu trén da gidi thiéu dtr li€u trong hé th6ng thong tin dia ly bao g6m dt 
liéu dia ly va dU liéu thu6c tinh: 


* Dt liéu dia ly: bao g6m cac thé loai 


Anh hang khéng vii tru 

¢ Ban dO trUc anh (orthophotomap) 

¢ Bain d6 nén dia hinh lap tr anh hang khong - vii tru 
e Ban dO dia hinh lap tlrs6 liéu do dac mat dat 

e Ban dO dia chinh 

¢ Ban dé dia ly tOng hp tl cdc loai ban d6 dia hinh. 


Cac loai anh va ban d6 ndi trén déu G dang s6 va luu lai du6di dang 
vector hoac raster hn hgp raster-vector. Cac dt? liéu dia ly dudi dang 
vector duOc phan 16p thong tin yéu cau cUa vic t6 chUc cac thong tin. 
Thong thuOng ngudi ta hay phan I6p theo tinh chat thong tin: 16p dia hinh, 
16p thuy van, 16p duOng giao thong, 16p dan cu, 16p thc phu, 16p gidi 
hanh chinh v.v.. Trong nhiéu trudng hop dé quan ly sau hon, ngudi ta sé 
phan 16p chuyén biét hon nhu trong I6p thuy van duc phan thanh cac 16p 
con: céc 16p séng IGn, s6ng nhO, 16p bién, 16p ao hd,v.v... 


Cac théng tin 6 dang raster 1a cdc thong tin nguOn va cac théng tin h6 tra, 
khéng gian quan ly nhu mt d6i tung dia ly. Cac thong tin 6 dang vector 
tham gia trUc ti€p quan ly va dudc dinh nghia nhu nhting dOi tuong dia 
ly. Cac d6i tuong nay thé hién 6 3 dang: diém, duOng va ving hodc 
mién. MOi d6i tuong déu co thudc tinh hinh hoc riéng nhu kich thudc, 
mién vi tri. Van dé dudc dat ra 1a t6 chUc Uw tr va hién thi cdc thong 
tin vector nhu thé nao dé thoa man cdc yéu cau sau: 


e Thé hién day dU cdc thong tin cn thiét 
e DO du'va dO thua nho nhat 
e Truy cap thong tin nhanh 


¢ Cap nhat théng tin dé dang va kh6ng sai sot (xoa b6 thong tin kh6ng 
can thiét, b6 sung théng tin mdi , chinh ly cdc thong tin da lac hau) 
¢ Thuan lgi cho viéc hién thi thong tin 


* DG liéu thudc tinh (Attribute): 14 cdc thong tin giai thich cho cdc hién 
tuOng dia ly gan lién vGi hién tung dia ly. Cac thong tin nay du@c luu 
tri di liéu thong thuOng. Van dé dat ra 1a 14 phai tim mi quan hé gitfa 
thong tin dia ly va thong tin thu6c tinh. TU théng tin ta cé thé tim ra dudc 
cdc thong tin kia trong co s6 dt liéu. 


KIEN TRUC MOT HE CO SO DU LIEU 


Mét CSDL dutc phan thanh cdc mUtc khac nhau. O day c6é thé xem nhu 
chi cé mOt CSDL don gian va cé m6t hé phan mém QTCSDL. 


Khung nhin 1 


Newdi st dung 1 
Newdi st dung 2 


e @ CSDL mirc 
khai niém 
(logic) 


Khung nhin 2 


Khung nhin n 


o 
Newdi sv dung n 


Hinh 6.1: Cau tric hé Co sé di liéu 


SU truu tuQng hoa df liéu 


e CSDL vat ly (mUc vat ly) 1a cdc tép dt liéu theo mt cau tric nao 
d6 duc luu trén cdc thiét bi nhé thu’ cap (nhu dia tu, bang tl, ... ) 


¢ CSDL mtic khai niém 1a mét sy biéu dién trttu tugng cua CSDL vat 
ly (con c6 thé néi tuong duong: CSDL mUc vat ly 1a sy cai dat cu 
thé cua CSDL mUc khai niém. 

e Cac khung nhin (view) 1a cach nhin, 14 quan niém cUa tUng ngUOi su 
dung di vGi CSDL mUc khai niém. Su khac nhau giffa khung nhin 
va mUc khai niém thuc chat la khong I6n. 


M6i try dng hé diéu hanh — 


' Thong tin 
Yeu cau cia Hé quan trice so 
ngirodi st dung dv liu 
Co sé dir liéu , 


Hinh 6.2: So dé tong quat hé co sé dtr liéu 


Thé hién va luge d6 cla CSDL 


Thé hién ca CSDL (INSTANCE) 


Khi CSDL da dudc thiét ké, thudng ngu6i ta quan tam tdi “b6 khung“ 
hay con ggi la “mau” cua CSDL. Df liéu c6 trong CSDL goi 1a thé hién 
cua CSDL, mac du khi dtr liéu thay d6i trong mét chu ky thdi gian nao dé 
thi ”bO khung“ cua CSDL van khong thay ddi. 


CSDL luén thay d6i m6i khi théng tin duc thém vao hay bi xoa di. Tap 
hgp cac thong tin luu tr trong CSDL tai m6t thoi diém nao dé dudc goi 
1a mOt thé hién cua CSDL. 


Lugc d6 ca CSDL (Scheme) 


Thiét ké t6ng quan cua CSDL dugc goi la lugc d6 (hay so d6) cua 
CSDL. Luc d6 cUa CSDL it khi bi thay d6i. Trong mOt ngén ng lap 
trinh, no tuong Ung vGi cac tap dinh nghia cUa cdc kiéu dt liéu (kiéu 
mau tin, kiéu bang, ...) 


ThuOng “ bO khung” néu trén bao g6m mOt sO danh mUc hoac chi tiéu 
hoac m6t sO kiéu cUa cac thc thé trong CSDL. Gitta cdc thuc thé cé thé 
c6é mOi quan hé nao dé vGi nhau. O day str dung thuat ngtf “ ludc d6” dé 
thay thé cho khai niém “ bO khung”. 


Lugc d6 khai niém 1a b6 khung cUa CSDL mUc vat ly, khung nhin dudc 
goi 1a ludc d6 con (Subscheme). 


Lugc d6 khai niém va mé hinh df liéu 


Lugc d6 khai niém 1a su biéu dién thé gidi thuc bang m6t loai ngén 
ng phi hop, he QTCSDL cung cap ng6n ng dinh nghia dt liéu cho 
lugc d6 con (subscheme data definition language) dé xac dinh ludc d6 
khdi niém. Dy 1a ngén ngtf bac cao cé kha nang m6 ta luc dé khai 
niém bang cach biéu dién cUa m6 hinh dif li€u. Vi du m6 hinh df liéu 
phu hgp 1a mét d6 thi c6 hu‘Gng (m6 hinh mang - Network model), trong 
do cac dinh biéu dién m6i quan hé giCfa cac thuc thé (nhu hanh khach, 
chuy€n bay), cdc canh cUa d6 thi bi€u dién m6i quan hé gilfa cdc thuc 
thé (nhu xac dinh di bay cho mOi chuyén bay). 


Cac mo hinh cla CSDL 


- Dé dé dang minh hoa va phan biét gitra m6 hinh phan cap va m6 hinh 
luGdi, xem xét vi du sau day: 


- Cho m6t ban d6 don gidn gOm 2 da gidc dugc xac dinh bGi tap hgp cac 
duOng thang trong cd duc mOt duOng chung cUa 2 da gidc. MOi dudng 


thang dugc xac dinh bdi tap cac duOng thang trong dé cd mot dudng 
chung cUa hai da gidc. MOi duOng thang dudc xac dinh bi cdc cap toa 
dd 


Hinh 6.3: Ban d6 A 
Da gidc I g6m 4 canh a,b,c,d, v6i 4 dinh 1,2,3,4. 


Da gidc II g6m 4 canh c,e,f,g vGi cdc dinh 3,4,5,6 


M6 hinh phan cap (HIERACHICAL) 


MoO hinh dif liéu 1a m6t cay, trong do cac nuit biéu dién cac tap thu thé, 
gitfa cdc nut con va nut cha dudc lién hé theo m6t mdi quan hé xéc dinh. 
Diém noi bat trong cac thu tUc truy xudt dén mOt di tuong trong mé 
hinh phan cap la duOng dan di tl’ g6c dén phan tl can xét trong cay phan 
cap. 


Hinh 6.4: Biéu dién ban dé A bang mé hinh phan cap (Ngu6n : Pham 
Trong Manh, Pham Vong Thanh, 1999) 


M6 hinh phan cap kha phi hop vi nhCing hinh thc t6 chUtc phan cap 


trong x4 hdi. ThuOng gap trong cdc hé thOng may tinh 1a m6 hinh quan ly 
thu muc 


M6 hinh 1u6i (Network Model) 


M6 hinh df liéu kiéu luGi 14 m6 hinh cho phép ding mOt m6 hinh dé thi 
truc tiép va don gian cho dt liéu. 


Dé dé dang minh hoa va phan biét gitra mé hinh phan cap va m6 hinh 
ludi, xem xét vi du sau day: 


Cho mot ban dé A don gian g6m 2 da giac I va II dudc xac dinh bdi tap 
hop cac dung thang trong dé cé duoc mt dung chung cUa 2 da gidc. 


MOi duOng thang dudc xac dinh bGi cac cap toa dé. 


Hinh 6.5 Biéu dién ban d6 A bang mé hinh lu6i (Ngu6n : Pham Trong 
Manh, Pham Vong Thanh, 1999) 


M6 hinh luGi va m6 hinh phan cap noi chung 1a kha bat tién cho lu trff 
va khai thac xt ly bdi vi toa d6 cdc diém, m6t s6 canh phai uu tri 
nhiéu lan (nhu vi du trén cdc canh c phai Luu trff 2 lan) v..v.. gay nén su 
du thua df liéu. Ngoai ra, hé thong con phai can luu tri mdt s6 16n cdc 
con tro moc n6i gay nén phUc tap trong qua trinh cap nhat, bién di dt 
liéu, dac biét khi thém bét mOt canh hodac mOt m6t dinh nao dé. 


M6 hinh quan hé (Relational Model) 


M6 hinh nay da trén co sé khai niém ly thuyét tap hop cUa cac quan hé, 
tlc la tap cdc K - b6 vdi K c6 dinh. 


Thuan loi cUa m6 hinh quan hé 1a du@c hinh thu hoa todn hoc chat ché 
do d6 cac xt ly, thao tac vGi dtr liéu 1a dé dang, c6 tinh déc lap dt liéu 
cao. Cau tric dt liéu don gian mém déo trong xU ly va dé dang cho 
nguOi su dung. Dac biét céc phép tinh cap nhat dU liéu cho m6 hinh 
quan hé néi chung 1a ft phUfc tap hon nhiéu so vGi cdc m6 hinh khac. 


MOt cach don gian hon cé thé hiéu m6i quan hé 1a m6t bang 2 chiéu tép 
d6c lap, trong d6 m6i ct (trudng) 14 m6t thu6c tinh, mOi hang (bd) 1a 
m6t d6i tugng. Trong thi du trén, c6 cau triic céc quan hé (bang) nhu sau: 


Hinh 6.5 Biéu dién ban d6 A bang mé6 hinh quan hé (Ngu6n : Pham 
Trong Manh, Pham Vong Thanh, 1999) 


Trong 3 loai m6 hinh néu trén thi m6 hinh quan hé co nhiéu uu diém va 
duc nhiéu nguOi quan tam hon ca. BOi 16, m6 hinh di liéu quan hé cé 
tinh d6c lap rat cao, lai dé dang sr dung. Diéu quan trong hon ca, m6 
hinh quan hé dugc hinh thtc hoa toan hoc tdt, do d6 dudc nghién cttu, 


phat trién va cho dugc nhiéu két qua ly thuyét cing hu Ung dung trong 
thu ti€n. 


Trén co sO m6 hinh df liéu quan hé, dén nay da phat trién thém mt s6 
loai mé hinh khac nham mo ta va thé hién thé gidi thu m6t cach chinh 
xac va phi hop hon nhu m6 hinh quan hé thuc thé (Entily Relationship 
model), m6 hinh df liéu huGng di tugng (Object Oriented Model) 


Tinh d6c lap di liéu (Data independence) 


SY phy thu6éc df liéu cla cac ng dung hién nay 


MOt hé Ung dung dugc goi la phu thu6c dt liéu khi kh6ng thé thay d6i 
du@c cau tric lUu tr&f hodc chién luc truy xudt ma kh6ng anh hudng 
dén chuong trinh Ung dung. 


Ltic d6, cdc khé khan gay nén bdi cau tric mat ghép ndi ca cdc chuOng 


trinh xr ly tap tin, chUf khong lién quan gi dén van dé ma hé Ung dung 
viét ra dé giai quyét. 


Yéu cau cla cac hé (ing dung 


- Cac hé Ung dung khac nhau can cé nhting cai nhin khac nhau d6i v6i 
nhUing dt liéu khac nhau. 


- Ngu0i quan tri co sO dt li€u phai cé kha nang thay d6i cau tric luu tri 


hoac chién luQc truy xuat dé dap Ung cac yéu cau thay d6i ma khong can 
phai sUfa d6i céc chUOng trinh Ung dung hién co. 


Dinh nghia tinh déc lap df liéu 


Tinh d6c lap df liéu 1a tinh bat bién cUa cdc hé Ung dung d6i vdi cdc 
thay d6i trong cau tric luu tr va chién lugc truy xuat. 


Phan loai tinh déc lap d&liéu 
* DOc lap dt liéu 6 muc vat ly: 


Theo hinh trén, tt’ khung nhin, t6i CSDL khai ni@m va CSDL vat ly cho 
thay c6é hai mUtc “d6c lap tu liéu”. ThU nhat: Lugc d6 cé thé thay d6i do 
nguGi quan tri CSDL ma khéng can thay d6i ludc d6 con. Viéc t6 chic 
lai CSDL vat ly (thay d6i cdc t6 chUc, cau tric dU liéu trén cdc thiét bi 
nhG tht? cap) cé thé lam thay d6i hiéu qua tinh toan cUa céc chUOng trinh 
Ung dung nhung khong doi hoi phai viét lai cdc chUOng trinh d6. Tinh 
d6c lap nay goi la D6c lap dt liéu muc vat ly. 


* DOc lap dt liéu 6 mUc logic: 


MOi quan hé gi(fa cdc khung hinh va lugc dé khai niém cho thém m6t 
loai d6c lap, goi la déc lap dt liéu logic. Khi str dung m6t CSDL, cé thé 
can thiét dé thay d6i ludc d6 khai niém nhu thém thong tin vé cac loai 
khac nhau cUa cac thu thé hoac bét xod cac thong tin vé cdc thuc thé 
dang tOn tai trong CSDL. Viéc thay d6i ludc d6 khai niém khéng lam 
anh huGng tdi cdc lu@c d6 con dang t6n tai, do dé khéng can thiét phai 
thay d6i cdc chUOng trinh Ung dung. 


HE QUAN TRICO SO DU LIEU CUA GIS 
Gidi thiéu 


Hé quan tri co sO dtr liéu 1a hé thong quan ly, lUu trl, bao tri toan b6 co 
sO dtr liéu. Hé quan tri co sé dt li€u ciing cung cap cac céng cu cho 
phép nguOi ding hoi dap, tra cUtu va tac dOng vao co sé dt liéu. Co sé 
dt liéu cho mét hé th6ng GIS bao g6m 2 co sé dt li€éu thanh phan chinh 
la: 


e Cos dt liéu dia ly (kh6ng gian) 
e CosO dt liéu thu6c tinh (phi khéng gian) 


Trong hé thOng GIS, hé quan tri co s6 dt li€u GIS duc xay dung bao 
gOm 2 hé quan tri co sé dU liéu riéng cho tling phan hoac xay dung mot 
hé quan tri co sO dtr liéu chung cho ca hai co sG dif liéu con ké trén. 
Thong thuOng hé quan tri co sG dir liéu GIS dudc xay dung bao g6m 3 
hé quan tri co s6 di liéu con: 


e Hé quan tri co sé dt liéu cho co s6 df liéu dia ly. 

e Hé quan tri co sé di liéu quan hé 6 mUc tra cUtu, hdi dap. Hé nay 
dudc tich hop cing vGi hé quan tri co s6 df liéu dia ly cho phép 
ngudi ta ding truy nhap dtr liéu dia ly va dt li€u thuGc tinh d6ng 
thoi. Tuy nhién, hé quan tri co s6 dU liéu nay cho thao tac trén co s6 
dt liéu thu6c tinh bi han ché. 

e Hé quan tri co sé d& liéu thudc tinh. Thong thuOng cdc hé thong 
GIS déu lay m6t hé quan tri co’ sé dtr liéu quan hé hién cé dé quan 
tri va thuc hién cac bai todn trén dt liéu thudc tinh ma khéng 1lién 
quan dén dtr liéu khong gian. Vi du: FOX, MS SQL, ORACLE. 


Vé hé quan tri co sO dt li€u quan ly co sé df liéu thu6c tinh, ching ta 
da xem xét chi ti€ét trong phan “Hé théng co sd dt liéu“. Vi vay, 6 day 
chung ta chi di sau vao hé quan tri co sO df liéu cho d& liéu khong gian. 


Hé quan tri co sO dtr li€u cho dt li€u khong gian bao g6m cdc hé th6ng 
con sau: 


e Hé thOng nhap ban d6 

¢ Hé th6ng hién thi ban d6 

e Hé thOng tra cUtu, hdi dap co sd dt liéu 
e Hé thOng phan tich dia ly 

e Hé thOng phan tich thong ké 

e Hé thong dau ra 


Hé quan tri co sO di liéu GIS 


Hé th6ng nh@p ban dé 


Hé thong cung cap cdc céng cy dé s6 hoa cac d6i tuOng trén ban do. 
Hién nay t6n tai hai phuong phap dé chuyén ban d6 gidy thanh ban dé 
sO: 


- S6 hoa ban d6: ding ban vé (digitizer) di lai cac d6i tudng ban d6 trén 
gidy. ChUc nang cé thé cé trong ban than hé th6ng hoac ding 1 phan 
mém khac s6 hod, sau dé nhap vao két qua sO hod bdi phan mém do. 


- Vector hod ban d6: Ban d6 duc quét vao thanh dang file anh 
(scanning) sau do chuyén sang dang vector (vectorizing). Qua trinh 
vectorizing c6 thé thuc hién thu cong qua sO hoa trén man hinh (head up 
digitizing) hodc ding phan mém chuyén tu d6ng/ban tu d6ng tl’ anh 
sang vector. 


MOt trong nhting nguOn dé liéu quan trong 1a dt li€u duc nhap tU cac 
hé thong khac. Vi vay hé théng nhap ban dé phai c6 chUfc nang nhap 
(import) cdc dang (format) dU liéu khac nhau. 


Hé th6ng hién thj ban d6 


Hé th6ng cung cap cac kha nang hién thi ban d6 trén man hinh cho 
ngudi sU’ dung xem. Hién nay chic nang hién thi ban d6 déu c6é kha 
nang cung cap cach nhin 3 chiéu (3D). Ban d6 sé dugc thé hién sinh 
d6ng, truc quan hon. 


Tra ctu, hoi dap co s6 df liéu 


Hé thOng cung cap cac cong cu cho nguUdi sUr dung tra cUtu, hdi dap, lay 
cac théng tin can thiét trong co sO dtr liéu ra. Hé thOng nay anh hudng 
truc ti€p dén tinh hiéu qua cUa hé th6ng. Bdi vi phan I6n, ngudi ding 
chi co yéu cau tra cUtu thong tin. Hé thOng tra cttu phai mém déo, dé st? 


dung, thdi gian truy cap dt li€u nhanh. Hé thOng cho phép tra ctu trén 
ca hai di liéu: dt liéu khong gian va d@ liéu thu6c tinh 


Hé th6ng x@fly, phan tich dia ly 


Day 1a hé thOng thé hién r6 nhat sUtc manh cUa GIS. Hé thOng cung cap 
cdc céng cU cho phép ngu®i ding xU ly, phan tich dang dt liéu khong 
gian. TU d6, chung ta cé thé san sinh ra cac thong tin mGi (thong tin dan 
suat) 


Hé th6ng phan tich th6ng ké 


Hé thOng cung cap cac cong cu thOng ké trén dtr li€u khong gian ciing 
nhu dt liéu thuéc tinh. Tuy nhién caéc phép phan tich thong ké trén dt 
li€u khong gian khac bi€t so vGi mt sO phép phan tich thong ké thong 
thuOng trén dU liéu phi kh6ng gian. 


Hé th6ng in 4n ban d6 


Hé thong c6é nhiém vu in cdc ban d6 két qua ra cac thiét bi ra théng 
dung nhu may in (printer), may vé (Plotter). Yéu cau d6i vdi hé thong 
nay 14 tuOng thich vi nhiéu loai thiét bi ngoai vi hi€n cé trén thi truOng. 


CPU Structure and Functions 

This module present the processor organization. We will begin with a 
summary of processor organization. Registers, which form the internal 
memory of the processor, are then analyzed. We are then in a position to 
return to the discussion of the instruction cycle. A description of the 
instruction cycle and a common technique known as instruction pipelining 
completes our description. Understanding the organization of the CPU of 
computer 


Processor Organization 


To understand the organization of the CPU, let us consider the requirements 
placed on the CPU, the things that it must do: 


e Fetch instruction: The CPU reads an instruction from memory. 

e Interpret instruction: The instruction is decoded to determine what 
action is required. 

e Fetch data: The execution of an instruction may require reading data 
from memory or an I/O module. 

e Process data: The execution of an instruction may require performing 
some arithmetic or logical operation on data. 

e Write data: The results of an execution may require writing data to 
memory or an I/O module. 


To do these things, it should be clear that the CPU needs to store some data 
temporarily. It must remember the location of the last instruction so that it 
can know where to get the next instruction. It needs to store instructions and 
data temporarily while an instruction is being executed. In other words, the 
CPU needs a small internal memory. 


[link] is a simplified view of a CPU, indicating its connection to the rest of 
the system via the system bus. You will recall (Lecture 1) that the major 
components of the CPU are an arithmetic and logic unit (ALU) and a 
control unit (CU). The ALU does the actual computation or processing of 
data. The control unit controls the movement of data and instructions into 
and out of the CPU and controls the operation of the ALU. In addition, the 
figure shows a minimal internal memory, consisting of a set of storage 
locations, called registers. 


Control Data Address 
Bus Bus Bus 


System 
Bus 


The CPU with the System Bus 


[link] is a slightly more detailed view of the CPU. The data transfer and 
logic control paths are indicated, including an element labeled internal 
CPU-bus. This element is needed to transfer data between the various 
registers and the ALU because the ALU in fact operates only on data in the 
internal CPU memory. 
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CPU Internal Structure 


Register organization 


Within the CPU, there is a set of registers that function as a level of 
memory above main memory and cache in the hierarchy. The registers in 
the CPU perform two roles: 


¢ User-visible registers: These enable the machine- or assembly- 
language programmer to minimize main memory references by 
optimizing use of registers. 

¢ Control and status registers: These are used by the control unit to 
control the operation of the CPU and by privileged, operating system 


programs to control the execution of programs. 


There is not a clean separation of registers into these two categories. For 
example, on some machines the program counter is user visible (e.g., 
Pentium), but on many it is not (e.g., PowerPC). For purposes of the 
following discussion, however, we will use these categories. 


User-Visible Registers 


A user-visible register is one that may be referenced by means of the 
machine language that the CPU executes. We can characterize these in the 
following categories: 


e General purpose 
e Data 

e Address 

e Condition codes 


General-purpose registers: can be assigned to a variety of functions by the 
programmer. Sometimes their use within the instruction set is orthogonal to 
the operation. That is, any general--purpose register can contain the operand 
for any opcode. This provides true general-purpose register use. Often, 
however, there are restrictions. For example, there may be dedicated 
registers for floating-point and stack operations. In some cases, general- 
purpose registers can be used for addressing functions (e.g.. register 
indirect, displacement). In other cases, there is a partial or clean separation 
between data registers and address registers. 


Data registers may be used only to hold data and cannot be employed in 
the calculation of an operand address. 


Address registers may themselves be somewhat general purpose, or they 
may be devoted to a particular addressing mode. Examples include the 
following: 


e Segment pointers: In a machine with segmented addressing, a 
segment register holds the address of the base of the segment. There 
may be multiple registers: for example, one for the operating system 
and one for the current process. 

¢ Index registers: These are used for indexed addressing and may be 
autoindexed. 

¢ Stack pointer: If there is user-visible stack addressing, then typically 
the stack is in memory and there is a dedicated register that points to 
the top of the slack. This allows implicit addressing; that is, push, pop, 
and other slack instructions need not contain an explicit stack operand. 


Condition codes register (also referred to as flags): Condition codes are 
bits set by the CPU hardware as the result of operations. For example, an 
arithmetic operation may produce a positive, negative, zero, or overflow 
result. In addition to the result itself being stored in a register or memory, a 
condition code is also set. The code may subsequently be tested as part of a 
conditional branch operation. 


Control and Status Registers 


There are a variety of CPU registers that are employed to control the 
operation of the CPU. Most of these, on most machines, are not visible to 
the user. Some of them may be visible to machine instructions executed in a 
control or operating system mode. 


Of course, different machines will have different register organizations and 
use different terminology. We list here a reasonably complete list of register 
types, with a brief description. 


Four registers are essential to instruction execution: 


e¢ Program counter (PC): Contains the address of an instruction to be 
fetched. 

e Instruction register (IR): Contains the instruction most recently 
fetched. 


Memory address registers (MAR): Contains the address of a location 
in memory. 
Memory buffer register (MBR): Contains a word of data lo be 


written to memory or the word most recently read. 


Typically, the CPU updates the PC after each instruction fetch so that the 
PC always points to the next instruction to be executed. A branch or skip 
instruction will also modify the contents of the PC. The fetched instruction 
is loaded into an IR, where the opcode and operand specifiers are analyzed. 
Data are exchanged with memory using the MAR and MBR. In a bus- 
organized system, the MAR connects directly to the address bus, and the 
MBR connects directly to the data bus. User-visible registers, in turn, 
exchange data with the MBR. 


The four registers just mentioned are used for the movement of data 
between the CPU and memory. Within the CPU, data must be presented to 
the ALU for processing. The ALU may have direct access to the MBR and 
user-visible registers. Alternatively, there may be additional buffering 
registers at the boundary to the ALU: these registers serve as input and 
output registers for the ALL and exchange data with the MBR and user- 
visible registers. 


All CPU designs include a register or set of registers, often known as the 
program status word (PSW), that contain status information. The PSW 
typically contains condition codes plus other stains information. Common 
fields or flags include the following: 


Sign: Contains the sign bit of the result of the last arithmetic operation. 
Zero: Set when the result is 0. 

Carry: Set if an operation resulted in a carry (addition) into or borrow 
(sub-traction) out of a high-order hit. Used for multiword arithmetic 
operations. 

Equal: Set if a logical compare result is equality. 

Overflow: Used to indicate arithmetic overflow 

Interrupt enable/disable: Used to enable or disable interrupts. 
Supervisor: Indicates whether the CPU is executing in supervisor or 
user mode. Certain privileged instructions can be executed only in 


supervisor mode, and certain areas of memory can be accessed only in 
supervisor mode. 


A number of other registers related to status and control might be found in a 
particular CPU design. In addition to the PSW, there may be a pointer to a 
block of memory containing additional status information (e.g., process 
control blocks). 


Example Register Organizations: 


Data Registers General Registers General Registers 
DO EAX| | AX 
DI EBX| | BX 
D2 ECxX{ XK 
D3 EDX| | CX 
D4 
DS Esp |_| SP 
D6 i 
D7 a 

> 
Address Registers 

AO Program Status 
Al Segment 
A2 cs 
A3 DS 
Ad SS |__Stack | 
AS ES | Extra | (c) 80386 - Pentium II 
A6 
AT Program Status 


Ar P instr Por] 


Program Status 


(b) 8086 


(a) MC68000 


Example of microprocessor registers organizations 


